Purpose: To develop and validate the English version of the Satisfaction Questionnaire for Osteoporosis Prevention (SQOP) in Malaysia. Methods: The SQOP was modified from the Osteoporosis Patient Satisfaction Questionnaire and developed based on literature review and patient interviews. Face and content validity were established via an expert panel. The SQOP consists of two sections: clinical services and types of counseling. There were 23 items in total, each with a five-point Likert-type response. Satisfaction score was calculated by converting the total score to a percentage. A higher score indicates higher satisfaction. English speaking, non-osteoporotic, postmenopausal women aged 50 years were included in the study. Participants were randomized to either the control or intervention group. Intervention participants were provided counseling, whereas control participants received none. Participants answered the SQOP at baseline and 2 weeks later. Results: A total of 140 participants were recruited (control group: n=70; intervention group: n=70). No significant differences were found in any demographic aspects. Exploratory factor analysis extracted seven domains. Cronbach's α for the domains ranged from 0.531-0.812. All 23 items were highly correlated using Spearman's correlation coefficient 0.469-0.996 (P0.05), with no significant change in the control group's overall test-retest scores, indicating that the SQOP achieved stable reliability. The intervention group had a higher score than the control group (87.91±5.99 versus 61.87±8.76; P0.05), indicating that they were more satisfied than control participants. Flesch reading ease was 62.9. Conclusion: The SQOP was found to be a valid and reliable instrument for assessing patients' satisfaction towards an osteoporosis screening and prevention service in Malaysia.
Introduction
Patient satisfaction may potentially be used to evaluate current preventive efforts and to predict patients' adherence to preventive advice. 1 The shift from health care provider-centered care to a more patient-centered care emphasizes the need to evaluate humanistic outcomes such as patient satisfaction. 2 The rating of satisfaction by patients is a personal evaluation of health care services and providers. 3, 4 Patient satisfaction serves as an important determinant of the viability and sustainability of health care services. 5 Due to the asymptomatic nature of osteoporosis, women who have osteoporosis are often not aware that they are at an increased risk of sustaining a fracture. 6 Prevention measures and screening that aid in early detection are the most cost-effective ways to reduce the number of hospital admissions due to osteoporotic fractures. Evidence shows A search of published literature found several randomized controlled trials for osteoporosis screening services. These randomized controlled trials were conducted by various health care professionals such as primary care physicians, 9, 10 orthopedic surgeons, 10, 11 pharmacists, [12] [13] [14] and nurses. 15 All interventions demonstrated a positive effect towards bone mineral density scanning and osteoporosis treatment post fracture. [9] [10] [11] [12] [13] [14] [15] However, only one study assessed patient satisfaction, highlighting the fact that many studies did not assess patient satisfaction as an outcome. 16 A validated tool is necessary as it ensures the validity and the reliability of the results. Validity refers to the questionnaire measuring the objective it was designed to measure. Reliability refers to the ability of the questionnaire to produce the same results under the same conditions. Three tools have been developed globally to assess satisfaction pertaining to osteoporosis and its treatment, [17] [18] [19] two of which were developed and validated in the US 17, 18 and one was developed in Malaysia. 19 However, these satisfaction tools were not suitable to assess the satisfaction of patients from an osteoporosis screening and prevention program, as their focus was on osteoporosis and its treatment. [17] [18] [19] To date, no instrument has been developed and validated specifically to assess patients' satisfaction towards an osteoporosis screening and prevention program in Malaysia. Therefore, the aim of this study was to develop and validate the English version of the Satisfaction Questionnaire for Osteoporosis Prevention (SQOP) to evaluate patients' satisfaction towards an osteoporosis screening and prevention program in Malaysia.
Methods

Development of the sQOP
Despite Malay being the national language of Malaysia, postmenopausal women aged 50 years residing in Malaysia are more fluent in English, as schooling was only conducted in the English language back then. Hence, the SQOP was developed in English based on modifications from the Osteoporosis Patient Satisfaction Questionnaire (OPSQ) and findings from a qualitative study that examined the barriers and needs towards an osteoporosis screening and prevention service in Malaysia.
Of the 16 items in the OPSQ, nine items were removed. Eight of these items were on satisfaction related to osteoporosis medication, whilst one item was on a follow-up visit. Four items from the OPSQ were rephrased. In item two, the word "session" was used instead of "appointment" as appointments were not made with the participants. The question in item seven -"How useful was the service provided by the pharmacist in this study?" -was considered leading and was rephrased to "How would you rate the advice given by the pharmacist?". The word "overall" was added to item nine -"How would you rate the overall quality of service that was given by the pharmacist to you?" -to make the question more specific. The original question for item 18 -"How would you rate your understanding of osteoporosis since you participated in the study?" -was modified to "How would you rate your understanding of osteoporosis now?" as the questionnaire was going to be used in clinical practice after completion of the study. Three items were retained from the OPSQ without any modifications.
Results from the qualitative findings suggest that the following domains may influence patients' satisfaction when utilizing an osteoporosis screening and prevention service: outcomes/efficacy, accessibility/convenience, technical quality, interpersonal relationship, finance, and continuity. A literature search noted that these domains were similar to those recommended by Ware et al except that Ware et al had an additional domain (ie, physical condition) 4 . Hence, the domain of physical condition was also included in the SQOP. Therefore, 16 new items were added. The final SQOP consisted of 23 items, and was divided into seven domains. Each item had a five-point Likert-type response. Please refer to the Supplementary material for the full questionnaire.
Validation of the sQOP
The validation process was a prospective, randomized controlled trial conducted from September to December 2013 at a primary care clinic of a tertiary hospital in Malaysia. Institutional Medical Ethics approval was obtained prior to the study (reference number 920.27).
Face and content validity of the SQOP was established via consultation with an expert panel (a consultant endocrinologist and four pharmacists with many years of research and clinical experience). Comprehension of the questionnaire was tested on ten postmenopausal women who understood English. This involved asking the participants for their opinions about the phrasing, format, and content of the instrument. This resulted in the change of item eight from "Has the advice given by the pharmacist affected your life in general?" to "How would you rate the advice given by the pharmacist?" as participants commented that it was difficult to gauge the effect of newly given advice.
Participants
To validate the final version of the SQOP, 140 postmenopausal women were recruited. Postmenopausal women aged 50 years and above who had not been diagnosed with osteoporosis/osteopenia were included. Women who did not speak English were excluded. Sample size was calculated based on a 5:1 subject-to-item ratio for factor analysis. 20 Allowing for a 20% loss at follow-up, the total number of participants required was 70 in each arm.
intervention
Intervention participants received 30 minutes of verbal counseling and an osteoporosis booklet. Topics covered during the counseling session were the definition of osteoporosis, consequences of untreated osteoporosis, risk factors for osteoporosis, the role of the bone mineral density scan (its function, what the results mean, accessibility, and the frequency a patient has to go for a bone mineral density scan), other tests used in osteoporosis screening (quantitative ultrasound scanning, X-ray, blood test, and the Osteoporosis Screening Tool for Asians), lifestyle changes (calcium intake, vitamin D intake, weight bearing exercise, and fall prevention), and treatment of osteoporosis.
Control participants received standard care. Standard care involved a regular visit to the doctor. Any counseling on osteoporosis by the doctor was opportunistic and at the doctors' discretion.
Procedure
The researcher screened for potential participants by using a 1:2 systematic random sampling procedure (Figure 1 ). Participants were recruited in the clinic's waiting area while they were waiting to see their doctor. Randomization of participants to either the control or intervention group was performed by drawing pieces of paper stating control or intervention from a bag while participants were filling out the demographic form. Participants answered the questionnaire themselves. However, for those who experienced some difficulty in reading the questions themselves, the researcher read the questions out for them and assisted them in filling in the questionnaire. The researcher ensured that all questions had been answered. Most participants required about 5 minutes to complete the questionnaire.
Data analysis
All data was entered into IBM ® SPSS ® version 20 (IBM Corporation, Armonk, NY, USA). Each item had a five-point Likert-type response. One indicates the lowest satisfaction for that item and five indicates the highest satisfaction. Scores ranged from 30-150, and were converted to a percentage, ranging from 0%-100%. Zero indicates the lowest level of satisfaction, whilst 100 indicates the highest. Baseline demographic data of the control and intervention group was compared using the chi-square test for categorical variables or the independent t-test for continuous variables. Nonparametric tests were used since the data obtained was not of normal distribution. A P-value 0.05 was considered statistically significant.
Face and content validity were used to ascertain analytical validity. Exploratory factor analysis (EFA) was used 
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Toh et al to determine empirical validity. EFA was performed to provide information about the validity of the items within each domain and to explore the appropriateness of the factor structure of the current questionnaire. It is important to note that the control group was not required to answer items 19-23 as these items were specifically assessing the satisfaction of the intervention conducted. However, all items (ie, items 1-23) in the EFA were included for two reasons. Firstly, although the control group did not answer items 19-23, it still represented one of the seven domains. Secondly, if control participants were excluded from the EFA, then the minimum number of participants required would not have been satisfied (ie, 100 participants) as there were more than six factors present. 21 The extraction method used was maximum likelihood and the rotation method was promax. To determine how many factors were retained, a criterion of eigenvalue 1.0 was used. Corrected item-total correlations were used to identify items which did not measure the same main component as the other items. A value of 0.3 indicates that the item is measuring a different component from the scale as a whole.
The mean score ± standard deviation was calculated for each item. Cronbach's α and test-retest were used to assess the internal consistency and stable reliability of the questionnaire, respectively. The results for the intervention and control groups were combined to test for internal Fisher's exact test was used as the number of cells with an expected count of less than five was more than 20% of the total number of cells. Abbreviations: BMi, body mass index; sD, standard deviation. 23 External validity was determined using discriminant validity, which was performed on the control and intervention groups to assess if the SQOP was able to differentiate between the satisfaction levels of the two groups. Since, the control group was not required to answer items 19-23, the total score of both the control and intervention groups were changed into percentages. The Mann-Whitney U-test was then used to analyze the discriminant validity between the control and intervention groups using their percentages. To assess test-retest reliability, the Wilcoxon signed-rank test and Spearman's correlation were used.
Results
A total of 173 participants were approached: 33 declined and 140 participants (80.9%) were recruited (control group: n=70; intervention group: n=70). No significant differences were found between the control group and intervention group in all demographic aspects (Table 1) .
Factor analysis and psychometric properties of the sQOP EFA extracted seven domains with a criterion of eigenvalue 1.0. This explains the 79.1% of the cumulative variances. The eigenvalue and the proportion of variance explained are shown in Table 2 . The factor loading of the items to each factor are shown in Table 3 (0.118-0.977). All items had a factor loading of 0.3 except item 17, which had a factor loading of 0.118. However, this item was maintained due to its importance based on findings from the qualitative study. Correlations between the factors resulting from the rotation were similar and the residuals ranged from -0.184-0.167 (Table 4) .
The items representing each domain are shown in Table 5 . Cronbach's α of each domain are shown in Table 5 ranging from 0.531-0.812. All items had a corrected item-total correlation of 0.3. Flesch reading ease was 62.9.
At retest, eight participants (5.7%) dropped out of the study: three (2.1%) were overseas and five (3.6%) could not be contacted, leaving 132 (94.3%) at retest. Results from the control group and intervention group were analyzed separately. All test-retest scores were significantly correlated for both the control (P0.05) and intervention (P0.05) group. No significant difference was found for all items in the control group except items five and six (Table 6 ). For the intervention group, no significant difference was found for all items except items Table 6 ). The instrument in this study showed that the intervention group had a significantly higher patient satisfaction compared to the control group (88.10±5.87 versus 61.87±8.76; P0.05). Thus, the SQOP was able to discriminate between a group with higher satisfaction and lower satisfaction. This also demonstrated that the intervention had an effect on participants' satisfaction level.
comparison of the sQOP with other validated instruments
The psychometric properties of the SQOP were similar to that of other validated instruments for measuring patient satisfaction (Table 7) .
Discussion
The SQOP performed satisfactorily in both the EFA and psychometric properties. This indicates that the SQOP is suitable to assess patients' satisfaction towards an osteoporosis screening and prevention service in Malaysia. EFA showed that there were seven domains of satisfaction being measured within the main component to assess patients' satisfaction towards an osteoporosis screening and prevention program in Malaysia. This was as expected as the researchers initially designed this tool to assess seven domains, namely outcomes/efficacy, accessibility/ convenience, technical quality, interpersonal relationship, finance, physical condition, and continuity. The seven domains were deemed to be significant to assess patients' satisfaction as they concurred with the themes from a previous qualitative study. 4 The domains measured by SQOP were then compared to that of other satisfaction tools related to osteoporosis. For example, the OPSQ measured convenience, time, trust, and usefulness of the counseling session. 19 The Osteoporosis Patient Treatment Satisfaction Questionnaire measured convenience, confidence with daily activities, side effects, and overall satisfaction. 18 The Preference and Satisfaction Questionnaire on the other hand measured preference, bother, and satisfaction. 17 It was difficult to compare the domains of the Osteoporosis Patient Treatment Satisfaction Questionnaire, Preference and Satisfaction Questionnaire, and OPSQ as these tools were targeted at osteoporosis treatment instead of prevention. However, there were similarities in terms of some of the domains measured such as convenience and usefulness. Corrected item-total correlations showed that all items measured the same main component -satisfaction. SQOP was designed as a multidimensional tool, rendering an overall Cronbach's α unsuitable. Hence, Cronbach's α was conducted for each domain. The physical and technical quality domains had a low Cronbach's α of 0.531 and 0.535, respectively, due to the small number of items in each domain. 24 Nonetheless, the other two domains had an acceptable and good Cronbach's α of 0.661 (accessibility/convenience) and 0.812 (outcomes/efficacy). 24 However, Cronbach's α was not computed for the interpersonal relationship, continuity, and finance domains as these domains only had one item. These domains comprise a total of four items out of the 23 items. Flesch reading ease was satisfactory at 62.9 as this represents the standard reading level of documents for adults.
The SQOP performed satisfactorily at test-retest, indicating that the SQOP achieved stable reliability. Only item five and item six were significantly different at test-retest for control participants. This may be because participants may have been more "satisfied with the service" provided by the pharmacist.
As for the intervention group, there was no significant difference in item scores between test and retest except for items four, five, 13, 20, 21, and 23. Item four was regarding the comfort of the location. This difference may be due to participants having more time to reflect on the program and realizing that they were "more satisfied", leading them to view the overall comfort more positively. Item five was regarding whether participants would ask the pharmacist if they had any questions about osteoporosis. Several of the participants changed to a more positive answer during the retest and this may be because of their intervention experience with the researcher who is a pharmacist. Items 13, 20, 21, and 23 were regarding the amount of information provided, explanation of consequences of untreated osteoporosis, explanation on how osteoporosis can be prevented via lifestyle changes, and osteoporosis booklet provided, respectively. A possible explanation for this positive change could be because participants may have had more time to consider the information provided, found it useful, and hence were more satisfied. This in turn improved the overall score for the intervention participants significantly.
The SQOP was able to differentiate between patients who were expected to be more satisfied as they received an additional service (ie, the intervention) compared to those who did not receive the intervention, indicating that the items in SQOP were specific in addressing the different attributes of patients' satisfaction towards an osteoporosis screening and prevention service in Malaysia.
Currently, there are only a limited number of studies that have validated instruments to measure patient satisfaction. 
Osteoporosis booklet provided
Notes: *There was only one item in these domains, hence cronbach's α could not be conducted.
#
This was an optional question, hence it was excluded from the calculation of cronbach's α.
The psychometric properties of the SQOP were similar to previous satisfaction tools.
A limitation of this study was that SPSS Amos (IBM) was not used to conduct confirmatory factor analysis as five of the seven domains were developed with two items or less (finance, physical condition, interpersonal relationship, continuity, and technical quality). This was because the questionnaire was designed so that participants would only take approximately 5 minutes to complete, to ensure the practicality of its usage in daily practice. of items per domain was determined based on the patients' emphasis towards the domain during the in-depth interviews. Nonetheless, EFA showed that there were seven components measuring the patients' satisfaction. Another limitation of this study was that SQOP was designed to measure the satisfaction of patients towards a pharmacist-conducted osteoporosis screening and prevention service. Hence, wordings such as "Was the pharmacist easy to talk to?" was used. Hence, the implementation of this questionnaire is limited to services provided by a pharmacist. Minor modifications of the SQOP will be required if used to assess satisfaction provided by other health care professionals.
Participants in this study were mainly Chinese (42.9%) and Indians (30.7%). This does not represent the ethnic distribution of Malaysia. It only represents the ethnicity of patients who sought treatment at the study site, meaning that the results cannot be considered population based. Future validation studies of the tool to Malay and Mandarin, and enrollment of participants from multiple sites would be more representative of the Malaysian population.
Conclusion
The English version of the SQOP was found to be a reliable and valid instrument for assessing patients' satisfaction towards an osteoporosis screening and prevention program in Malaysia. Future studies should include the translation of the SQOP into Malay and Mandarin to assess patient satisfaction for Malaysians that are not fluent in English.
14. How would you rate the amount of information provided to change your diet to prevent bone loss? 
